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© Wire drawing die composites. 



© A wire-drawing die blank comprising a diamond or cubic 
boron nitride abrasive compact, a mass of metal bonded car- 
bide surrounding the compact and providing it with symmet- 
rical support and a metal layer bonding the carbide mass to 
the abrasive compact, the metal of the bonding layer being 
tantalum or an alloy containing tantalum. The blank is con- 
verted into a wire-drawing die composite by providing the 
compact with a centrally located hole extending there- 
through. 
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DESCRIPTION 
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WIRE DRAWING DIE COMPOSITES 

t 

This invention relates to wire drawing die 
composites and to wire drawing die blanks. 

U.S. Patent No. 3,831 f 428 describes wire drawing 
dies comprising a diamond or cubic boron nitride compact 
having a centrally-located double-tapered hole extending 
therethrough and surrounded by a metal bonded carbide 
support, the interface between the compact and the carbide 
surround being free of voids and being irregular and 
interlocking on the scale of 1-100 micrometers. 

U.S. Patent No. 4,063,909 describes abrasive bodies 
comprising diamond and cubic boron nitride compacts 
bonded to a metal bonded carbide support by means of a 
transition metal layer. 

According to this invention there is provided a 
wire drawing die blank comprising a diamond or cubic boron 
nitride abrasive compact, 8 mass of metal bonded carbide 
surrounding the compact and providing it with symmetrical 
support and a metal layer bonding the carbide mass to 
the abrasive compact, the metal of the bonding layer being 
tantalum or an alloy containing tantalum. The bonding 
layer will consist predominantly of tantalum. There 
will always be some alloying of 
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the bonding layer with both the metal of the carbide 
surround and the metal of the compact t when the compact 
contains a metal . 

The thickness of the layer will generally be in the range 
5 0,01 mm to 0,25 mm. A typical thickness will be 0,125 mm. 

The abrasive compacts are diamond or cubic boron nitride 
compacts. Such abrasive compacts are well known in the art 
and consist of a mass of the abrasive particles bonded into 
a hard conglomerate. In diamond compacts the abrasive 
10 particles are predominantly diamond while in cubic boron 

nitride compacts the abrasive particles are predominantly 
cubic boron nitride. 

The abrasive particle content of compacts is at least 50 
percent by volume and generally at least 70 percent by 
15 volume. _ Preferably the abrasive particle content is 80 

to 90 percent by volume of the compact. 

In the case of diamond compacts, there is preferably 
provided a metal matrix which is capable of acting as a 
solvent for diamond growth. Examples of suitable solvents 
20 are nickel, cobalt and iron and alloys containing one or 

more of these metals. 
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In the case of tubic boron nitride compacts, there is also 
preferably provided a metal matrix which is capable of acting 
as a solvent for cubic boron nitride growth. Examples of 
suitable solvents are aluminium and alloys of aluminium 
with nickel, cobalt, manganese, iron, vanadium or chromium. 

Diamond and cubic boron nitride compacts are made under con- 
ditions of temperature and pressure at which the abrasive 
particles are crystal lographically stable. Such compacts 
contain a high abrasive particle content and can replace 
large single crystals. 

The metal bonded carbide may be tantalum carbide, titanium 
carbide, tungsten carbide or mixtures thereof, sintered 
into a hard mass with a metal bonding phase. Examples of 
suitable metals are cobalt, nickel, iron and alloys con- 
taining one or more of these metals. 

The metal bonding phase is typically present in an amount 
of about 6 to 35 percent by weight. Metal bonded carbides 
are also called cemented carbides and sintered carbides. 

It has been found that the tantalum or tantalum-alloy layer 
effectively bonds the compact to the carbide surround. 
Moreover, tantalum has surprisingly been found to produce 



othePftPnlilfe? 



good results more reproducibly than any 
metal. 



The invention further provides a wire drawing die composite com« 
prising a blank as described above wherein the compact has a 
centrally-located hole extending therethrough. The hole is 

typically a double-tapered hole. 

f 

» 

An embodiment of a wire-drawing die composite is illustrated 
by the attached drawing which is a sectional side elevation 
of the composite. 

Referring to the drawing there is shown a compact. 10 having 
a double-tapered hole 12 extending therethrough. The com- 
pact is surrounded by a metal carbide support 14 and bonded 
thereto by means of a tantalum bonding layer 16. As 
mentioned above the tantalum layer will alloy to some extent 
with the metal of the carbide support and the metal of the 
corapact,if such is used. 

The wire drawing die blanks of the invention are made using 
high temperature/pressure apparatus. The steps involved in 
this manufacture may be as follows : 

(i) The following are placed in the reaction capsule of 
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such apparatus: 



(a) a metal bonded carbide support or a mixture of 

carbide and powdered metal bonding phase suitable 
for producing the carbide support; 

5 (b) the tantalum or tantalum-alloy, in powder or 

foil form, inside and in contact with the carbide 
support or carbide mixture; 

* 

(c) the components necessary for producing the 
compact inside the tantalum or alloy layer. 

10 (ii) The contents of the capsule are subjected to elevated 

temperature and pressure conditions at which the 
abrasive particles are crystallographically stable, 

(iii) The elevated conditions of temperature and pressure 
are maintained for at least ten to fifteen minutes. 

T5 (iv) The temperature is allowed to return to ambient 

conditions. 

(v) The pressure is released. 

(vi) A composite is recovered from the reaction capsule. 
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The centrally located hole may be drilled or otherwise 
formed in the compact using known techniques. Al ternatively, 
the hole can be formed by placing an appropriate metal wire 
in the compact-producing components at the time the reaction 
capsule is loaded. After recovery of the composite » the 
metal wire may be removed by dissolving it in a suitable 
acid to produce the hole. 

The compact-producing components may be a mixture of a 
bonding matrix, in powdered form, and the abrasive particles 
or a foil of a bonding matrix placed inside and in contact 
with the metal bonding 3ayer and a mass of the abrasive 
particles placed inside the matrix foil or a mass of abrasive 
particles sandwiched between foils of a bonding matrix. 

Typical conditions of elevated temperature and pressure : 
which are used are 1450° to 1600°C and 55 to 70 kilobars* 
respectively. 

In an example of the invention, a wire drawing die composite 
was produced in the following manner. The reaction capsule 
of a conventional high temperature/pressure apparatus was 
loaded with the following: 

a cemented tungsten carbide preformed support; a tantalum 
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foil inside and in contact with the support; a cobalt 
foil inside and in contact with the tantalum foil; a mass 
of diamond particles filling the space inside the cobalt 
foil. 

The reaction capsule was then placed in the high temperature/ 
pressure apparatus and the contents thereof exposed to a 
pressure of 55 ki lobars and simultaneously a temperature of 
about 1500°C. These elevated conditions were maintained 
for 30 minutes. 

The temperature was then allowed to return to ambient and 
the pressure released. Recovered from the capsule was a 
composite consisting of a diamond compact bonded to a 
surrounding cemented tungsten carbide support by means of 
a tantalum bonding layer. The tantalum bonding layer was, 
in effect, a tantalum/cobalt alloy layer because of the 
alloying which took place during manufacture. The layer 
had a thickness of about 0,125 mm. A centrally located 
double tapered hole was drilled in the diamond compact using 
conventional drilling techniques to produce a wire drawing 
die composite. 

In use, the wire drawing die composite is mounted in a 
suitable metal binding ring in the usual way. 



A wire drawing die blank comprising a diamond or cubic 
boron nitride abrasive compact, a mass of metal bonded 
carbide surrounding the compact and providing it with 
symmetrical support and a metal layer bonding the carbide 
mass to the abrasive compact, the metal of the bonding 
layer being tantalum or an alloy containing tantalum. 

2. 

A wire drawing die blank of claim 1 wherein the thickness 
of the layer is in the range 0,01 mm to 0,25 mm. 



3. 

A wire drawing die composite comprising a blank according to 
either one of the precedino claims wherein the compact is 
provided with a centrally-located hole extending therethrough. 

4. 

A composite according to claim 3 wherein the hole is a 
double -tape red hole. 
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@ Wire drawing die composites. 

(§) A wire-drawing die blank comprising a diamond or 
cubic boron nitride abrasive compact (10), a mass of metal 
bonded carbide (14) surrounding the compact and providing 
it with symmetrical support and a metal layer (16) bonding 
the carbide mass to the abrasive compact, the metal of the 
bonding layer being tantalum or an alloy containing tan- 
talum. The blank is converted into a wire-drawing die com- 
posite by providing the compact with a centrally located hole 
(12) extending therethrough. 
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